Traffic signal control - a neural network approach by Cadet, Gerard Nivard
Florida International University
FIU Digital Commons
FIU Electronic Theses and Dissertations University Graduate School
12-4-1996
Traffic signal control - a neural network approach
Gerard Nivard Cadet
Florida International University
Follow this and additional works at: http://digitalcommons.fiu.edu/etd
Part of the Civil Engineering Commons
This work is brought to you for free and open access by the University Graduate School at FIU Digital Commons. It has been accepted for inclusion in
FIU Electronic Theses and Dissertations by an authorized administrator of FIU Digital Commons. For more information, please contact dcc@fiu.edu.
Recommended Citation
Cadet, Gerard Nivard, "Traffic signal control - a neural network approach" (1996). FIU Electronic Theses and Dissertations. Paper 1963.
http://digitalcommons.fiu.edu/etd/1963
FLORIDA INTERNATIONAL UNIVERSITY
Miami, Florida
TRAFFIC SIGNAL CONTROL - A NEURAL NETWORK APPROACH
A thesis submitted in partial satisfaction of the requirements for the degree of
MASTER OF SCIENCE
IN
CIVIL ENGINEERING
by
Gerard Nivard Cadet
1996
To: Hopkins. Gordon
Engineering and Design
This thesis, written by Gerard N. Cadet, and entitled: "Traffic Control - System a Neural
Network Approach", having been approved in respect to style and intellectual content, is
referred to you for judgement.
We have read this dissertation and recommend that it be approved.
Attoh Okine
David Mien
Sylvan iolibois, Major lProfessok
Date of Defense: December 4, 1996
The thesis of Gerard Nivard Cadet is approved.
Erean GokdorI Hopkins
College of Engineening aixd Design
Dr. Richard L. Campbell
Dean of Graduate Studies
Florida International University, 1996
ii
I dedicate this thesis to my parents. Without their patience, understanding, support,
and most of all love, the completion of this work would not have been possible.
iii
ACKNOWLEDGEMENTS
I wish to thank to the members of my committee for their helpful comments and
patience. I want to express my gratitude to Dr. Fang Zhao for her encouragement and
support during my way to graduate school, and also to Dr. David Shen for accepting to serve
on my graduate committee.
I also want to thank Dr. Attoh Okine, for his advice, interest and guidance, specially
for helping me with the Artificial Neural Network software. I am greatly in debt to him. A
special thanks must go to my major professor, Dr. Sylvan Jolibois for his support and
encouraging comments, and for having the confidence in me to do this project.
iv
ABSTRACT OF THE THESIS
Traffic Signal Control - A Neural Network Approach
by
Gerard N. Cadet
Florida International University, 1996
Miami, Florida
Professor Sylvan Jolibois, Major Professor
Artificial Neural Networks (ANNs) have been proven to be an important development in a
variety of problem solving areas. Increasing research activity in ANN applications has been
accompanied by equally rapid growth in the commercial mainstream use of ANNs. However,
there is relatively little research of practical application of ANNs taking place in the field of
transportation engineering. The central idea of this thesis is to use Artificial Neural Network
Software Autonet in connection with Highway Capacity Software to estimate delay.
Currently existing signal control system are briefly discussed and their short coming
presented. As a relative new mathematical model, Neural Network offers an attractive
alternative and hold considerable potential for use in traffic signal control. It is more adaptive
to the change in traffic patterns that take place at isolated intersections. ANN also provides
the traffic engineer more flexibility in term of optimizing different measures of effectiveness.
This thesis focuses on a better quality signal control system for traffic engineering using
Artificial Neural Networks. An analysis in terms of mean, variance and standard deviation of
the traffic data is also presented.
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Chapter 1
Introduction
1.1 Background and Literature Review
Highway facilities are designed to operate acceptably within some range of demand.
When an incident occurs, such as a traffic accident, there is a sudden, temporary decrease in
the capacity of a particular section of the facility. When demand exceeds this temporarily
reduced capacity, queues, delays or perhaps more accidents results, as well as increased
difficulty in clearing the scene. In order to maintain an acceptable level of service, factors
such as geometric conditions, traffic signal control for an isolated intersection are capital.
From a pattern processing perspective, signal control process is supposed to find the "best"
phasing patterns and the display durations. Daily congestion problems resulting from the
malfunction of signal control systems require further research in this area. Selection of the
appropriate type of phasing at a signalized intersection is a topic of discussion and debate
in the traffic engineering community. Over the past several years, in practical applications,
neural networks have proven to be a very powerful method of mathematical modeling. In
particular, neural networks are well suited for pattern recognition, offer efficient execution,
and model nonlinear relationships effectively.
Researchers have been looking for a method to decrease traffic congestion over
several years. The characteristic of neural networks to adapt easily to change in patterns
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make them excellent candidates for application to the traffic flow prediction problem. In this
section, recent studies examining neural network traffic flow prediction models are
described.
Gillmore et al. (1) applied a back propagation neural network to predict traffic
congestion on surface streets. On the basis of current and past volumes on the surface
systems, the network predicts traffic flow over the next half, in 5-min intervals. The
development of this network is based strictly on data obtained from a simulation model.
Although the efforts illustrates the potential of neural networks, it is difficult to generalize
the results. In effect, a mathematical model (the neural network) was developed to predict
the behavior of another methodical model (the simulation model).
A similar study illustrates the potential of neural networks for the prediction of
freeway traffic volume. Zhang et al (2). describe a back propagation neural network to
emulate a macroscopic traffic flow model. They chose such an approach on the basis of the
fact that "traffic flow on freeways is a complex process that is often described by a set of
highly nonlinear dynamic equations". After training and testing the network on data
developed by the macroscopic model, it was concluded that the neural network captured the
traffic dynamics of the macroscopic model. Clearly, this is an encouraging conclusion.
However, one will note that a mathematical model ( the neural network) was developed to
predict the behavior of another mathematical model (the macroscopic model).
Another important research effort exploring the applicability of neural networks to
the traffic flow was illustrated by prediction problem conducted by Nikan and Holmesland
(3,4). A short-term traffic forecasting model was developed for a surface system using a back
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propagation neural network. The model simply relies on current networks flow levels as well
as flow levels 5 and 10 min in the past. Data from a SCOTT traffic control system in
England were utilized. Although the neural network performed well, it was outperformed by
a traditional box and Jenkins time-series mode. Although this result may seem disappointing,
this effort is encouraging because it describe a viable neural network application in a real-
world situation. Clearly, these efforts illustrated the potential of neural networks.
Smith and Demetsky (5) in their article have demonstrated the potential of neural
networks to accurately predict short-term traffic conditions in real time. A neural networks
developed with data from an operational traffic management system performed comparably
to traditional prediction approaches when tested with an independent set of validation data.
The neural network model, however outperformed other models during peak conditions,
demonstrating its ability to model complex traffic characteristics.
Ardeshir et al. (6) have demonstrated the strong application and suitability of
artificial neural networks in traffic pattern recognition system. They state that the most
commonly used coordinated area traffic control are based on time interval-dependent control
on the assumption that in one time interval the network traffic (called the traffic pattern) is
static. In this system, the ANNs is used to complete the task of character recognition. Several
conventional computing methods are used to complete the statistical data processing and
calculate the amount of toll free for each motor vehicle that passes the checkpoint.
Nakatsuji developed an optimizing splits traffic control system using a four-layer
ANN (7). The development is based on two assumptions : (a) cycle length is common over
the road network and does not vary with time, and (b) there are no offsets between adjacent
3
adjacent intersections. The purpose of this project was to estimate optimal splits of signal
phases using ANN technology. Through a case study, Nakatsuji reported that his system was
effective in adjusting the synaptic weights in the training process and was able to improve
the convergence into global minimum, and the solutions achieved were in accord with
analytical ones.
Artificial Neural Networks were also used beside traffic control for different
transportation engineering domains. Ivan et al. (8) have applied neural networks to real-time
data fusion for arterial street incident detection. The results show that neural networks can
trained for this purpose as well as many conventional algorithms do in the less challenging
freeway setting. The algorithm output fusion network detected well over 85 percent of the
incidents in the data sets with no false alarms.
Kalaputapu and Demetsky (9) have used Artificial Neural Networks and Automatic
Vehicle - Location Data for modeling schedule deviations of buses . The primary objective
of their study is that a schedule behavior model can provide an understanding of the past
system behavior of buses on a route. The development of the schedule behavior models using
the schedule deviation of buses on different routes arriving at a timed-transfer location is
being studied. The results indicate the suitability of the schedule behavior modeling
methodology using ANNs.
Hua and Faghri (10) have shown the potential application of artificial neural networks
(ANNs) to intelligent vehicle-highway systems (IVHS) and the extent of use and the position
of ANNs in future IV'S implementation. They conclude that ANNs provide many properties
that meet a number of technological requirements of IVHS, especially in information
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processing and modeling. In the application, a model was able to reasonably estimate the
average travel time on a given roadway segment on the basis of two type of information- the
traffic volume and lane blockage index. This model takes into consideration irregular
roadway condition. With the neural network, the complex procedures of formulating traffic
weaving movement, car following movement, and tourist lane-blockage detection/reaction
behavior could be avoided.
Taha and Hanna in the paper " Evolutionary Neural Networks Model for the
Selection of Pavement Maintenance Strategy " (11) present a genetic algorithm approach
evolves a neural network model for the selection of the optimum maintenance strategy for
flexible pavement. A hybrid evolutionary-learning system using gradient descent leaning as
well as a genetic algorithm to determine the network connections weights is described. This
paper provided a solution for the problem of finding the interconnection weights such that
the network can compute a desired input to output mapping. It suggests that a fundamental
area of research involves the problem of finding a suitable network of topology.
1.2 Problem Statement (12)
Good estimates of duration for a signalized intersection is essential for the
improvement of the level of service. ANNs is another way of estimating the phase pattern
for traffic engineering. However, ANNS cannot use small amount of data, and necessitate
a tedious training before adapting to the changing conditions.
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Before ANNs are put into operation in a particular environment, they are trained with
a number of examples from that environment. If the examples do not reflect the
characteristics of the environment, then the performance of ANNs will not be optimum. The
system should be friendly. It should have facility to train the personnel to understand the
systems operation through an easy way to learn user interface when used in a practical
environment.
Regarding the current traffic signal control systems, they are primarily pretimed,
semiactuated, fully actuated or volume-density responsive . The traffic signal operations
currently used at isolated intersections fall short in the following ways:
1. In pretimed traffic signal control, the traffic arrival patterns are assumed to be
uniform. Though this assumption provides the possibility of vigorous mathematical
formulation to optimize the traffic conditions at an isolated intersection, it is obvious that the
assumption is far from realistic. Thus, the control effects may not be achieved in a practical
sense.
2. In actuated traffic signal controls including volume-density responsive operations,
the control logics are made relatively reasonable for a specific range of traffic conditions.
The traffic signal control systems is then able to accommodate the changes in traffic
conditions. The effects of the accommodation made by actuated control are, however, very
limited because of the following reasons:
- The phases are displayed in order. The actual traffic conditions may not necessarily
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demand the preset phase sequence, though enhancements such as phase skipping, multi
settings of maximum/minimum green intervals and multiring can be made.
- All decision making processes are base on thresholds such as maximum/minimum
green time, passage time, and critical gap. These thresholds may not always lead to
satisfactory decision as traffic condition changes. More critically, in some cases fully
actuated and semiactuated operations may fail, for instance, in over saturated traffic
condition.
Almost all existing traffic signal systems are facing the problem of how to adapt
operations to changes in traffic conditions using reasonable assumptions and the capabilities
of on-line adjustments. Also, they all need a relatively large presetting effort for real- time
implementation.
1.3 Research Approach
The study is performed by collecting and analyzing field data at several signalized
intersections for Dade and Palm Beach County. Current traffic signal control systems are
primarily pretimed for this thesis. The traffic signal operations currently used at isolated
intersections have several shortcomings.
Phase patterns are associated with corresponding traffic patterns and signal operation
can be treated as pattern association process that includes traffic pattern recognition and
classification procedures. There are N! Combinations of possible phase patterns at any given
7
time, if their N! Traffic movements at intersection (12). However, there may be only several
phase patterns out of the N! combinations necessary or applicable due to the constraints of
conflict points, traffic patterns , and other mandatory control issues and policies. Therefore,
in normal practice, fewer phase display patterns will be applied for the different traffic
patterns. In order words, traffic patterns can be classified into a number of types and each
type of traffic pattern requests one specific phase pattern.
The Neural Network is characterized as being highly dynamic in the sense of phase
pattern changes. In order to estimate delay, 3 parameters, V/C, g/c, and Cycle Length, are
used as input for Neural Network to predict Delays.
Neural networks in a such way that approaches to the intersection are grouped to
share one phase pattern in order to increase efficiency of green time usage and avoid conflict
points.
The determination of green time assignment is broken down into two steps:
Unlike expert systems, ANNs are capable of learning the interrelationship between
the parameters of a problem by looking at some typical examples. ANNs are very flexible
and can be thought of as black boxes that could be adapted for any problem. With today's
advances in computer technology, the parallel structure of ANNs helps in the implementation
and real-time applications.
ANNs can operate simultaneously on both quantitative and qualitative data, and they
naturally process many inputs and have and outputs that make them readily applicable to
multi variate system.
The basic unit of an ANNs is a processing element (PE). It combines (typically sums)
8
the inputs and procedures in accordance with a transfer function (Typically a threshold
function). The output of one processing element is connected to the input paths of other
processing elements through connecting weights. The PEs by themselves are not powerful
in terms of computation of representation, but their interconnection allows analysts to encode
relations between variables, giving different powerful processing capabilities. Figure 1.1
display the anatomy of a single PE The input's signals come from either the environment or
outputs of other PEs. The input signals come from either the environment or outputs of other
Pes and form an input vector A = (a,...a,... a,), where a, is the activity level of the ith PE or
input. Associated with each connected pair of Pes is an adjustable value called weight ( also
referred to as a connection strength). The collection of weight forms a vector W = (w,j ...
wy ... w,), where the weight w, represents the connection strength from PE a, to the PE b1 .
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UNIT PROCESSING
a0
UNIT J
w ij
wj: X
a2
0 if S s0
woj OUTPUT OF j=Xj I if S >0
S = wi ai
INPUTS
CONNECTION
STRENGTH W
Figure 1.1. Schematic processing unit from an artificial neural network.
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1.4 Contribution of this work
This work contributes a great deal towards establishing neural networks as a variable
tool for Department of Transportation, County and City traffic engineer. This work helps to
reduce the amount of accidents usually caused by signal timing, specially for left turn
movement. The system takes into consideration the problem of phasing pattern and the
display duration and addresses traffic control problems. The system has facilities to calculate
delays, once resonable values are assigned to V/C ratio, Cycle length, Lane group capacity,
and g/c ratio.
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Chapter 2
Overview of Artificial Neural Networks
2.1 Definition and Basic Structure
Artificial Neural Networks are massively parallel systems that rely on dense
arrangements of interconnections and surprisingly simple processor (13). Each processing
element has a single output connection that branches into as many collateral connections as
desired; each carries the same signal-the processing element output signal. The processing
element output signal can be of the any mathematical type desired. The information
processing that goes within each processing element can be defined arbitrarily with the
restriction that it must be completely local; that is, it must depend only on the current values
of the input signal arriving at the processing element via impinging connections and the
values stored in the processing element's local memory. ANNs have been studied for many
years, but there has been a recent resurgence of interest in this rapidly growing area in
artificial intelligence (Al). ANNs are form of AL designed from blueprint of the brain that
simulates the brain's capability to think and learn through perception, reasoning, and
interpretation. Important characteristics of neural network are its ability to "learn and "adapt
" and its flexibility and parallelism.
The processing elements or neuron are non-linear. The simples neuron sums up the
inputs coming into it and passes the result through a non-linear function to the next neuron
as output. Figure 1.1 depicts an example of a typical processing unit for an artificial neural
network. On the left are them multiple inputs to the processing unit, each arriving from
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another unit, which is connected to the units shown at the center. Each interconnection has
an associated connection strength, given as w, , w2 ...wn . The processing unit performs a
weighted sum on the inputs and uses a nonlinear threshold function,f to compute its output
(13). The calculated result is sent along the output connections to the target cells show at
the right. The same output value is sent along all the output connections.
2.2 Adaptive Networks
The adaptive networks were limited compared with the modern neural network
architectures, but these paradigms did bring many properties to the attention of researchers.
The two most paradigms, the perceptron, a two-layer network designated for pattern
recognition and intended as a research tool for modeling possible brain mechanisms, and the
adaline/madaline system, with two or three layers of units designated for applications studies
in such areas as adaptive control, noise canceling, and pattern analysis, were the forerunners
of today's neural networks.
THE PERCEPTRON (13)
The perceptron pattern-mapping architecture learns to classify patterns
through supervised learning. It classifies patterns usually as binary-valued(0/1) vectors. The
perceptron is limited to two layers of processing units with a single layer of adaptive weights
between them. Figure 1.1 is an example of the processing unit of the perceptron. The
processing unit performs a weight sum of its input values. The sum is expressed as:
13
nS = Ea; w
I=0
where
wi = the weight associated with the connection to processing unit j from the processing I and
a, is the value of the output unit I
The perceptron tests whether the weighted sum is above or below a threshold value,
using the rule.
if Si >0 then xj = 1
S <0 then x = 0
where
x = the output value of the processing unit j
Figure 2.1 shows a two-layer perceptron network. It has an output layer of
processing units. Each unit in the layer uses its input value as its output. The two layers
are fully interconnected. In a such network, there is only one layer of adjustable weights.
The neural networks shown in Figure 2.2 has three layers of processing units, a
typical organization for the neural net paradigm known as back-error propagation. First a
layer of input units. These units assume the values of a pattern, represented as a vector, that
is input to the network. The middle, "hidden," layer of this network consists of "feature
detectors"- units that respond to the particular features that may appear in the input pattern.
Sometimes there is more than one hidden layer. The last layer is the output layer. The
activities of these units are read as the output of the network. In some applications, output
units stand for different classifications of pattern.
14
Neural network models are characterized by the network topology, neuronal
characteristics, and training or learning rules. The rules specify how the initial weights
should be set and how these weights will change during the training.
15
OUTPUT LAYER
A AA
ADJUSTABL
WEIGHTS
INPUT LAYER
Figure 2.1. An artificial neural network with two-layer perceptron
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Figure 2.2. An artificial neural network with three fully interconnected layers.
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2.3 Artificial Neural Networks and Expert Systems
As a part of artificial intelligence, ANNs possess some similarities with expert
systems, such as storing knowledge and having learning processes in their operation.
However, each has its own characteristics. The relationship between ANNs and expert
systems is one not of replacement but of patenership. The differences between ANNs and
expert system follow.
1. ANNs and expert systems differ in the method of developing an intelligent system.
The expert system approach uses a domain expert to identify the explicit heuristics used to
solve problems, whereas the ANN approach assumes the problem-solving steps are too be
derived without direct attention as to how a human actually performs the task. Thus, expert
systems try to figure out how the human mind is working, and ANNs mimic the most
primitive mechanisms of the brain and allow the external input and output to designate the
proper functioning.
2. ANNs are flexible with knowledge. The knowledge stored in expert systems is
restricted domain. In constract, ANNs can be trained with some data acquired in the past for
the particular problems to be solved; the data may not even to be a type of knowledge. For
some problems, it is not necessary to for humans to understand the knowledge about the data;
the ANNs give answers according to their own internal criteria.
3. ANNs have different ways of learning. The learning of expert systems is a
procedure designed to store some knowledge in the system. The learning of ANNs is to
18
adjust the strengths of the connections between the processing units. The knowledge in ANN
is more like a function than a content. Some ANNs could have a self-learning capability.
4. ANNs have different ways of computing the results in expert systems depend on
how the knowledge has been represented.The computation method used by ANN is
determined by its architecture, and the results depend on how the networks is structured.
5. Once ANNs is trained, no more programming is required. However, in expert
systems, programming may be required if additional knowledge is to be introduced to the
system.
ANNs and expert systems can cooperate with each other, and for some problems
they overlap in use.
19
Chapter 3
Classification of Neural Networks
3.1 Operation of ANN
In the operation of ANNs, two issues should be addressed:
a) How are the processing units and the interconnection configured? That is, What the
structure of ANN?
b) How will weight values be assigned to the interconnections? That is, What are ANN's
learning rules? Here, the general classification of architectures and learning ANNs are
presented.
The types of ANNs architecture can be divided into four categories.
1. Mapping ANNS
Using a transfer function, mapping ANNs compute the sum of all the products of
corresponding inputs and weights to make the outputs that is.
Y =f(X,W)
where
Y = outputs,
X = inputs
W = weights, and
f= transfer function
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2. Recurrent ANNs
In recurrent ANNs, some (or all) of the outputs are connected to the inputs. The
outputs of the ANNs are the function of the inputs, the weights, and some (or all) outputs,
that is,
Y =f(Y,X,W)
or
y (t + 1) =f[Y(t),X(t), W(t)]
where t denotes the time.
3. Temporal ANNs
Temporal ANNs compute the rates of the changes of their outputs as a function of
the outputs, the inputs and the weights. In mathematical notation.
dY/dt =f(Y,X,W)
4. Hybrid ANNs
Hybrid ANNs integrate different kinds of learning into one network.
3.2 Network Training (6)
The learning of ANNs is generally classified as:
- Supervised learning- ANNs are trained on a set of inputs-outputs pairs. The weights are
adjusted to minimize error of the outputs. Another set of input-output pairs, called testing
data, is provided to test the effects of training.
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- Self -organized learning - The network is trained on a set of inputs. No guidance is
presented to the network about what is supposed to learn. The ANNs adjusts the weights to
meet its own built-in criterion.
- Reinforcement learning- ANNs are trained on a set of inputs. The target values are not
provided for learning; instead, error signals of the output are given to the ANNs.This process
is analogous to reward or punishment.
3.3 Transfer Functions
Mapping ANNs
Of the four kind of ANNs, mapping ANNs have the most models. Basically, of
mapping ANNs, if Y; denotes the ith output, Xj denotes jth input (j=0, 1 ... ,n) and Wi denotes
the corresponding weight, then we have
Y; =g ( EWi X )
j=0 to n
where g is the transfer function. Generally, g will be one of the following types:
- Linear function:
g(x) = x
- Threshold function :
g(x) = 1 if x>O}
1-1 (or 0) else
- Hyperbolic Tangent
" Sigmoid function :
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g(x) = tan h(x) or g(x) = 1/1+e
X, to XN are the external inputs, and it is added to simply the network implementation.
Without it the formula for the network would be
Y; = g ( E W Xj - threshold )
j=I to n
3.4 Back Propagation
Back propagation is one of the best- known ANNs. The typical back-propagation ANN
always has at least one hidden layer. There is no theoretical limit on the number of hidden
layers, but typically there are no more than two. During the learning process, the error
information is propagated back from the output layer through the network to the first hidden
layer. Back propagation is a very powerful technique for constructing nonlinear transfer
functions between a number of continuously valued outputs. This property leads to many
interesting applications. Back- propagation ANNs have been used in solving many real world
problems such as image processing, optimization, prediction, diagnostics, control,
signalprocessing, noise filtering, and forecasting.
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3.5 Steps in Back Propagation Training
The step of training a network using the back propagation algorithm consists of:
1. Feedforward Input to Output
2. Deduce Network Outputs
3. Compute final layer error ( E = Output ideal-Output network)
4. Adjust the weights on the node connections to reduce error E
5. Repeat steps 2 and 5 until error E is within acceptable range.
3.6 Back-Propagation Learning Algorithm
The back-propagation algorithm is based on an iterative gradient algorithm designed
to minimize the mean square error between the actual output of a multi-layer freed-forward
perceptron and the desired output. The threshold non-linearity function is a sigmoidal
function given by:
A step by step explanation of the algorithm is given below:
1. Initial Weights and Offsets
The synaptic connections between neurons are assigned small random weights. It is
very important that the weights be random and small.
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2. Present Input and desired Output
Present a continuous input vector X and the desired output vector Y.
3. Calculate actual Outputs
Using the sigmoidal function , calculate the output.
Calculate the Error Signal
Calculate difference between the actual output and the desired output. This is the
error signal from the output node. The error signal is calculated by using
s; = y;(1 - y) (d - y)
This signal is propagated backwards.
If the node j is hidden node, then the error signal is calculated by:
6.= X'(1-X')ZkWjk
where k is all the nodes in the layer above j.
5. Adapt weights
Use a recursive algorithm, starting at the output neuron and working backwards, and
calculate the weight change by using:
wu (t+1) = w. (t) + nbjx
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6. Go to step 2
The relatively simplicity of neural networks make them an attractive tool for traffic
signal control. It will be shown in the next chapters how autonet, a neural software can be
use along with highway capacity software as a part of an integrated traffic signal control to
predict delay.
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Chapter 4
Major Elements of Highway Capacity for Signalized Intersections (16)
4.1 Capacity
The capacity of an intersection is important only in its effect on the streets or arterial
it serves. Intersection approach capacity is the maximum rate of flow ( for the subject
approach ) which may pass through the intersection under prevailing traffic, roadway, and
signalization conditions. The rate of flow is generally measured or projected for a 15 minutes
period, and capacity is stated in vehicles per hour.
Saturation flow and saturation flow rates are the 2 main parameters of capacity for
signalized intersections. Saturation flow rate is defined as the maximum rate of flow that can
pass through a given intersection approach or lane group under prevailing traffic and
roadway conditions, assuming that the approach or lane group had 100 percent of real time
available as effective green time (vphg).
The flow ratio for a given approach or lane group is defined as the ratio of the actual
flow rate for the approach or lane group, v, to the saturation flow rate. The flow ratio is given
the symbol, (v/s),, for approach or lane group I.
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The capacity of a given lane group or approach may stated as:
c; = s; X(g/C), (25)
where:
c; = capacity of the lane group or approach I, in vph;
s; = saturation flow rate for lane group or approach I, in vph; and
(g/C) = green ratio for the lane group or approach I.
The ratio of flow rate to capacity, v/c, is given the symbol X in intersection
analysis.
For a given lane group or approach I:
X = (v/c), = v,/s; X (g/C), ]
X; = v, C/s, g, = (v/s)/ (g/C),
where:
X; = v/c ratio for lane group or approach group I;
v,= actual flow rate for lane group or approach I, in vph
s,= saturation flow rate for lane group or approach I, in vphg; and
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g; = effective green time for lane group I or approach I, in sec.
Values of X; range from 1.00 when the flow rate equals capacity to 0.00 when the
flow rate is zero.
4.2 Traffic Signals (16)
According to the Highway Capacity Manuel, traffic signal can be ranged from a
simple pretimed 2 phase, to a complex multiphase actuated mode.
The following terms are commonly used to describe traffic signal operation:
Cycle - Any complete sequence of signal indications.
Cycle length - The total time for the signal to complete one cycle, state in seconds,
and given the symbol C.
Phase - The part of a cycle allocated to any combination of traffic movements
receiving the right-of-way simultaneously during one or more intervals.
Interval - A period of time during which all signal indications remain constant.
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Change interval - The " yellow " plus " all red " intervals that occur between phases
to provide for clearance of the intersection before conflicting movements are released, stated
in seconds, and given the symbol Y.
Green time - The time within a given phase during which the " green " indication is
shown; stated in seconds, and given the symbol G; ( for phase).
Lost time - Time during which the intersection is not effectively used by any
movement; these times occur during the change interval ( when the intersection is cleared),
and at the beginning of each phase as the first few cars in a standing queue experience start-
up delays.
Effective green time - The time during which a given phase that is effectively
available to the permitted movements; this is generally taken to be the green time plus the
change interval minus the lost time for the designated phase; stated in seconds, and given the
symbol g; (for phase I).
Green ratio - The ratio of effective green time to the cycle length; given the symbol
gi /C ( for phase I )
Effective red time - The time during which a given movement or set of movements
is effectively not permitted to move; stated in seconds, it is the cycle length minus the
effective green time for a specified phase; given the symbol ri.
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Traffic may operate in three basic modes, depending on the type of control equipment
used:
1. Pretimed operation - The cycle length, phases, green times, and change intervals are
all preset for pretimed operation. The signal rotates through this defined cycle in constant
fashion : each cycle is the same, with the cycle length and phases constant. Depending on the
equipment available, several preset timing patterns may be used, each being implemented
automatically at fixed times of the day.
2. Semiactuated operation - The designated main street has a " green " indication at all
times until detectors on the side street determine that a vehicle or vehicles have arrived on
one or both of the minor approaches. This situation reflect the characteristics of actuated
operation. The signal then provides a "green" phase for the side street, after an appropriate
change interval, which retained until all vehicles are served, or until a preset maximum side-
street green is reached. In progressive signal systems, the initiation of side street green
phases can be limited to respecified times within the cycle.
In this type of operation, the cycle length and green times may vary from cycle to
cycle in response to demand. Because the green is always on the main street unless needed
by side street vehicles, side-street green times are virtually fully used, while all "excess"
green time is allocated to the main street.
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3. Fully-actuated operation - All signal phases are controlled-by detector actuations in
fully actuated operation. Most of the time, minimum and maximum green times are specified
for each phase, as is the phase sequence. In this form of control, cycle lengths and green
times may vary considerably in respond to demand. Certain phases in the cycle may be
optional, and may be skipped entirely if no demand is sensed by detectors.
Computer control now many signal systems. Where such computer systems are used,
the individual intersections generally operate under pretimed control, with phasing plan and
signal coordination being selected and controlled by the computer. In such systems, the
computer serves as a master or supervisory controller.
It is not only the allocation of green time that has significant impact on capacity and
operations at a signalized intersection, but the manner in which turning movements are
accommodated within the phase sequence as well. Signal phasing can provide for either
protected or permitted turning movements.
A permitted turning movement is made through a conflicting pedestrian or opposing
vehicle flow. Thus, a left-turn-movement that is made at the same time as the opposing
through movement is considered to be "permitted," as is a right-turn movement made at the
same time as pedestrian crossings in a conflicting crosswalk.
Protected turns are those made without these conflicts, such as turns made during an
exclusive left-turn phase or right-turn phase during which conflicting pedestrian movements
are prohibited.
Permitted turns experience the friction of selecting and passing through gaps in a
conflicting vehicle or pedestrian flow. Thus, a single permitted turn often consumes more
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of the available green time than a single protected turn. Either permitted or protected turning
phases may be more "efficient" in a given situation, depending on the turning and opposing
volumes, intersection geometry, and other factor.
4.4 Arrival types
Arrival type one each is one of the most critical traffic characteristics. This is a
general categorization that attempts to approximately quantify the quality of progression on
the approach. For a dominant arrival flow, 5 types are defined.
Type 1. A dense platoon arriving at the intersection at the beginning of the red phase.
This the worst platoon condition.
Type 2. Better than type 2, this condition is a dense platoon arriving during the
middle of the red phase or a dispersed platoon arriving throughout the red phase.
Type 3. This type represents totally random arrivals. This occurs when arrival are
widely dispersed throughout the red and green phases, and/or where the approach is totally
uncoordinated with other signals. This is an average condition.
Type 4. A dense platoon arriving during the middle of the green phase, or a dispersed
platoon arriving throughout the green phase.
Type 5. A dense platoon arriving at the beginning of the green phase. It is the most
favorable platoon condition.
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4.3 Level of Service
Level of service for signalized intersections is defined in terms of delay. Delay is a
measure of driver discomfort, frustration, fuel consumption, and lost travel time. Specially,
level of service criteria are stated in terms of the average stopped delay per vehicle for a 15-
min analysis period. The criteria are given in table 4 -1.
Delay is a complex measure, and is dependent on the number of variables, including
the quality of progression, the cycle length, the green ratio, and the v/c ratio for the lane
group or approach in question. According to HCM level of service can be classified as:
Level-of service A describes operations with very low delay, ie.. Less than 5.0 sec
petr vehicle. This occurs when the progression is extremely favorable, and most vehicles
arrive during the green phase. Most vehicles do not stop at all. Short cycle lengths may also
contribute to low delay.
Level-of-service B describes operations with delay in the range of 5.1 to 15.0 sec per
vehicle. This generally occurs with good progression and /or short cycle lengths. More
vehicles stop than for LOS A, causing higher levels of average delay.
Level-of-service D describes operations with delay in the range of 25.1 to 40.0 sec
per vehicle. At level D, the influence of congestion becomes more noticeable. Longer delays
may result from some combination of unfavorable progression, long cycle lengths, or high
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v/c ratios. Many vehicles stop, and the progression of vehicle of vehicles not stopping
declines. Individual cycle failures are noticeable.
Level-of-service E describes operations with delay in the range of 40.1 to 60.0 sec
per vehicle. This is considered to be the limit of acceptable delay. These high delay values
generally indicate poor progression, long cycle lengths, and high v/c ratios. Individual cycle
failures are frequent occurrences.
Level-of-service F describes operations with delay in excess of 60.0 sec per vehicle.
This is considered to be unacceptable to most drivers. This condition often occurs with over
saturation, i.e., when arrival flow rates exceed the capacity of the intersection. It may also
occur at high v/c ratios below 1.00 with many individual cycle failures. Poor progression and
long cycle lengths may also be major contributing causes to such delay level.
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Table 4 -1. Level-of-Service Criteria for Signalized Intersections
Level of service Stopped delay per vehicle ( sec )
A s 5.0
B 5.1 to 15.0
C 15.1 to 25.0
D 25.1 to 40.0
E 40.1 to 60.0
F ) 60.0
Assuming random arrivals, the following formula can be used to calculate delay.
0.38C[1- 9]2
d= -C
[(1--)(X)]+173X2[X -1)+ (X-1)2 +(16 )]
C C
Where
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d = average stopped delay per vehicle for the lane group, in sec/veh;
C = cycle length, in sec
g/C = green ratio for the lane group; the ratio of the effective green time to cycle length;
X = v/c ratio for the lane group; and
c = capacity of the lane group.
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Chapter 5
5.1 Data Preparation
The data were collected from Department of Transportation District VI in Miami and
Department of Public Works, City of Lake Worth. Seven signalized intersections were
analyzed, six for Dade County, and two for Palm Beach. Most of the data were collected for
evening peak hour.
An operational was conducted for each intersection. The analysis results in term of
in the determination of capacity, delay and level of service for the intersection as a whole.
Detailed information such as geometric, traffic and signalized conditions at the intersection
were provided. Input required to conduct an operational analysis are shown in Table 5.1 (16)
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Table 4-2. Input Data for Operational Analysis
Type of Condition Parameter
Geometry Area Type (CBD or non-CBD)
Number of lanes
Lane width
Approach grades
Existence of exclusive LT or RT lanes
Parking allowed (yes or no)
Traffic Volume by movement
Peak hour factor
Percent heavy vehicles
Conflicting pedestrian flow rate
Number of local buses stopping
Volume by movement
Quality of progression (type)
Signal Cycle length
Green times for each phase
Actuated vs. Pretimed
Pedestrian push button (yes or no)
Minimum pedestrian green
Phase
39
5.2 Data Analysis
Exhibit A
Exhibit A illustrates the intersection of 10th Avenue North and B street located in
Palm Beach, City of Lake Worth. The data was collected from the Department of Public
Works on
04/ 16 /96 for PM peak hours. Exhibit A is computer analysis of this intersection. The
overall LOS is C, the intersection delay is 16.2 (sec/veh), and the overall V/C ratio is 0.332.
Figure 5.1 and 5.5 illustrate the intersection and the phase plan of B Street and 10th Avenue
North.
The following information are related to this intersection.
" PHF = 0.92
*Trucks and Buses = 2%
" Saturation flow rate 1800
* 90 second cycles length
.12 feet lane width
* Exclusive left turn
* No exclusive right turn
" Signal progression on peak flow type 4 arrival east bound only
" Central Business District
- Level terrain
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Figure 5.1, intersection of B Street and 10 th Avenue North
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Figure 5.2. Phase plan for intersection of B St and 10th Ave North
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Exhibit B
Exhibit B illustrates the intersection of Arthur Goadfrey Rd and Chase Ave, located
in Dade County, the City of Miami beach.The data was collected on 01/05/96 from the
Department of Transportation District VI for PM peak hour. Exhibit B is computer analysis
of a such intersection. The overall level of service is C. The intersection delay is 21.5
(sec/veh), and the overall V/C ratio is 0.728. Figure 5.3 and 5.4 illustrate the intersection and
phase plan for Arthur Godfrey Rd and Chase Avenue.
The following informations are related to the intersection.
* PHF = 0.97
*Trucks and Buses = 2%
" Saturation flow rate 1800
" 119 second cycles length
.12 feet lane width
" Exclusive left turn
" No exclusive right turn
" Signal progression on peak flow type 4 arrival east bound only
" Central Business District
" Level terrain
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Figure 5.3, intersection of Arthur Godfrey Rd and Chase Ave
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Figure 5.4 Phase plan for intersection of Arthur Godfrey Rd and Chase Ave
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Exhibit C
Exhibit C illustrates the intersection of Miami Garden Dr and NE 22 Ave. The data
was collected from Department of Transportation District VI on 5/15/96 for PM peak hour.
Exhibit C is computer analysis for the intersection. The overall LOS is D. The intersection
delay is 38.2 (sec/veh), and the overall V/C ratio is 0.680. Figure 5.5 and 5.6 illustrate the
intersection and phase plan of Miami Garden and NE 22 Ave.
The following informations are related to this intersection.
* PHF = 0.93
*Trucks and Buses = 2%
* Saturation flow rate 1800
* 117 second cycles length
.12 feet lane width
- Exclusive left turn
* No exclusive right turn
- Signal progression on peak flow type 4 arrival east bound only
" Central Business District
* Level terrain
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Figure 5.5, intersection of Miami Garden Dr and N E 22nd Ave
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Figure 5.6. Phase plan for intersection of Miami Garden Dr and NE 2nd Ave.
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Exhibit D
Exhibit D illustrates the intersection of 10th Ave North and Barnett Dr located in
Palm Beach County, City of Lake Worth. The data was collected from the Department of
Public Works, on 04 /17/ 96 for PM peak hour. Exhibit D is computer analysis for the
intersection. The overall LOS is E . The intersection delay is 58.5 (sec/veh), and the overall
V/C ratio is 0.809. Figure 5.7 and 5.8 illustrate the intersection and phase plan for Barnett
Dr and 10TH Ave North.
The following informations are related to the intersection.
" PHF = 0.92
*Trucks and Buses = 2%
- Saturation flow rate 1800
" 150 second cycles length
.12 foot lane width
* Exclusive left turn
* No exclusive right turn
" Signal progression on peak flow type 4 arrival east bound only
" Central Business District
* Level terrain
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Figure 5.7, intersection of Barnett Dr and 10th Avenue North
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Figure 5.8, phase plan for intersection of Barnett Dr and 10th Ave North
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Exhibit E
Exhibit E demonstrate the intersection of NW 36th St and NW 30 Ave located in
Dade County, City of Miami.The data was collected on 4/4/96 from the Department of
Transportation District VI for PM peak hour. Exhibit E is computer analysis of this
intersection. The overall LOS is B, the intersection delay is 11.6 (sec/veh), overall V/C ratio
is 0.464. Figure 5.9 and 5.10 illustrate the intersection and phase plan of N W 36th Street and
N W 30 th Avenue.
The following informations are related to the intersection.
*PHF = 0.93
*Trucks and Buses = 2%
- Saturation flow rate 1800
- 93 second cycles length
.12 foot lane width
" Exclusive left turn
* No exclusive right turn
* Signal progression on peak flow type 4 arrival east bound only
" Central Business District
- Level terrain
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Figure 5.9, intersection of N W 36th Street and NW 30 th Avenue
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Figure 5.10, phase plan for intersection of N W 36th Street and N W 30 th Avenue
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Exhibit F
Exhibit F represent the intersection of A Street and 10th Ave North located in Palm
Beach County, City of Lake Worth. The data was collected on 04/23/96 from the Department
of Public Works for PM peak hour. Exhibit F is computer analysis of this intersection. The
overall LOS is D, the intersection delay is 26.1 (sec/veh), and the overall V/C ratio is 0.535.
Figure 5. 11 and 5.12 demonstrate the intersection and phase plan for A Street and 10 th Ave
North.
The following informations are related to this intersection.
- PHF = 0.92
*Trucks and Buses = 2%
" Saturation flow rate 1800
* 114 second cycles length
.12 foot lane width
* Exclusive left turn
* No exclusive right turn
- Signal progression on peak flow type 4 arrival east bound only
" Central Business District
" Level terrain
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Figure 5.11, intersection of A Street and 10th Ave North
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Figure 5.12, phase plan for intersection of A Street and 10th Ave North
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Exhibit G
Exhibit G illustrates the intersection of N E170th Street and Collins Ave located in
Dade County, City of Miami Bch. The data was collected on 04/18/96 from the Department
of transportation District VI for AM peak hour. Exhibit G is computer analysis of this
intersection. The overall LOS is C, the intersection delay is 25.1 (sec/veh), and the overall
V/C ratio is 0.393. Figure 5.13 and 5.14 illustrate the intersection and phase plan for NE
170th Street and Collins Ave.
The following informations are related to the intersection.
-PHF=0.85
*Trucks and Buses = 2%
* Saturation flow rate 1800
* 86 second cycles length
.12 foot lane width
" Exclusive left turn
* No exclusive right turn
" Signal progression on peak flow type 4 arrival east bound only
" Central Business District
" Level terrain
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Figure 5.17, intersection of NE 170th Street and Collins Ave
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Figure 5.19, phase plan for intersection for NE 170 th Street and Collins Avenue
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Chapter 6
Application of ANN to Traffic Control System
6.1 Software Selection
Artificial neural networks (ANNs) are mostly accredited in pattern processing tasks
such as recognition an classification. The performance of Anns in pattern processing strongly
suggests their suitably for addressing isolated traffic control problems. Autonet, a neural
network software that construct neural architecture based on the training of the networks was
selected to compute delays for 7 signalized intersections. As input, V/C ratio, Capacity,
Cycle length, Lane group capacity, calculated by the Highway Capacity Software were used.
The basic approach in autonet is that each node in the network receives input from
exactly two other nodes, with the exception of the nodes representing the input to the
networks. Autonet follows a complete quadratic transfer function which is very similar to the
back propagation algorithm but offer faster solutions. The output from any node is quadratic
function based on the sum of the inputs.
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6.2 Data preparation
As mentioned in chapter 5, data was collected from the Department of Transportation
District VI and the Department of Public Works, City of Lake Worth. V/C ratio, Capacity,
Cycle length were used from the Highway Capacity Software. Table 6.1 illustrates the data
used for ANN software, Autonet, and the output produced by the two software.
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6.1. List of Input and Output Variables used for ANN and HCS
Obs Input Variables Output Delays
V/C g/c Cycle length Capaity HCS Act ANN Comp
1 0.045 0.544 90 220 7.3 8.5
2 0.615 0.4 90 1273 13.9 20.1
3 0.045 0.544 90 220 7.3 8.5
4 0.689 0.4 90 1280 18.1 24.4
5 0.019 0.244 90 341 19.6 18.1
6 0.088 0.244 90 345 20 14.8
7 0.033 0.689 119 307 4.5 7.1
8 0.871 0.597 119 1887 16.9 14.46
9 0.098 0.555 119 102 9.5 12.3
10 0.721 0.487 119 1560 19.5 28.5
11 0.970 0.151 119 155 85.0 86.5
12 0.684 0.151 119 200 42.6 32.9
13 0.197 0.650 117 195 6.3 7.19
14 0.674 0.521 117 1659 13.5 8.87
15 0.051 0.650 117 195 5.6 7.46
16 1.064 0.521 117 1617 59.1 58.16
17 0.059 0.299 117 169 22.2 24
18 0.146 0.118 117 302 30.2 18.3
19 0.059 0.299 117 169 22.2 24
20 0.314 0.188 117 276 31.4 21.59
21 0.038 0.73 150 264 2.5 6.55
22 0.962 0.72 150 1155 25.1 29.9
23 1.016 0.72 150 966 3.3 8.52
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Input Variables Output Delays
Obs V/C g/c Cycle Length Capacity HCS Act ANN Comp
24 0.123 0.673 150 81 8.67 12.7
25 1.13 0.62 150 994 99 98
26 0.013 0.62 150 838 8.3 14.09
27 0.09 0.167 150 112 40.2 44.76
28 0.653 0.093 150 128 57.5 55.1
29 0.662 0.511 90 1527 10.8 6.5
30 0.603 0.511 90 1399 12.4 7.1
31 0.244 0.422 90 529 11.8 11.07
32 0.044 0.005 114 227 11.1 14.4
33 0.073 0.351 114 1121 21 17
34 0.044 0.5 114 227 11.1 12.5
35 0.876 0.351 114 380 29.1 26.5
36 0.876 0.351 114 227 29.1 26.5
37 0.293 0.298 114 354 23.5 20.39
38 0.099 0.302 86 415 11.8 14.02
39 0.133 0.302 86 409 11. 14.87
40 0.03 0.302 86 381 16.1 12.5
41 0.051 0.477 86 195 9.2 11.9
42 0.668 0.349 86 1678 18.8 8.1
43 0.051 0.477 86 195 9.2 11.2
44 0.895 0.349 86 1672 25 14.34
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6.3 Network Training
For the study, 7 signalized intersections were used with a total of 44 movements.
Table 6.1 illustrated the data used as input to train the neural networks. In order to train the
networks, different training set size, minimum error, pctg improvement, and a maximum
number of layer were chosen. The training process continues until the program is able to
deduce a mapping that easily relates the input to the output with minimum error in all layers.
After the training process, a network architecture illustrated by figure 6.1 was created.
Deducing the network architecture, a number of parameters were chosen and illustrated in
table Table 6.2. The table is the final selection of parameters which reflects the best results
with a minimum error of 0.001
Table 6.2, final network architecture of parameters for the network configuration
Parameter Network
Training Set Size 30
Minimum Error 0.001
Pctg Improvement 10
Number of layers 4
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6.4 Statistical Analysis
The intersection delay is function of the volume capacity ratio V/C, cycle length C,
lane group capacity c and, the green time ratio g/c. As mentioned in chapter for the delay
equation, all these variables are capital to predict delay. However, V/C ratio is the most
important variable that led to traffic congestion at signalized intersections. Figures 6.2,
6.3,6.4 and 6.5 illustrate 4 frequency distribution diagram for the parameters used for the
delay equation. After a statistical analysis, the mean, the standard deviation and the standard
error were deducted. Table 6.3 presents a statistical analysis for the 4 variables derived from
HCS and used as input for artificial neural network.
The analysis shows that lane group capacity and cycle length have the highest range
of standard error. This result probably from the data used for the Highway Capacity Software
to satisfy the operational analysis. The highest value for cycle length is 150 sec and 1887 for
lane group capacity. In the other hand, the standard error for V/C ratio is 0.055, the most
important variables for the delay equation. The standard error for g/c ratio is 0.0285 as low
as V/C ratio. Critical V/C ratio that led to high delay and LOS F (congestion on the roadway)
occurs when V/C ratio is greater than 1. The overall V/C ratio for all the intersections is less
than 1. That mean the design conditions are met.
Using the output data recorded in table 6.1 for ANN and HCS software, a regression
analysis was performed with a confidence level of 95%. Base on the results of the multiple
regression equation which relate linearly the variables, V/C ratio, g/c ratio, cycle length C,
66
lane group capacity was deducted in table 4. Examination of the output and the input in table
6.4 indicates that some features e.g. R2 , the square of the multiple correlation coefficient
whose value is 0.94, less than unity gives an indication of the goodness of fit. Figure 6.6
indicates the performance of ANN computed delays and HCS actual delays.
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Table 6.3, statistical analysis for the variables used as input for ANN
Variables Observations Mean Standard Dev Standard
Error
V/C 44 0.347 0.363 0.055
Lane Group Cap 44 642 570 86
Cycle Length 44 111.86 22.43 3.38
g/c 44 0.421 0.189 0.03
Table 6.4, regression analysis outputs
Regression statistics
R square 0.93
Standard error 5.09
Confidence level 0.95
73
OUTPUT DELAYS
1
INPUTS
V/C g/c C c (Lanes)
Figure 6.1. Final network architecture for parameters in Table 6.2
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Chapter 7
Conclusions and Discussion
7.1 Discussion
This study has demonstrated the potential of neural networks to compute delay at
signalized intersections. ANNs if properly trained can be a very important tool for traffic
engineering. On the same basis of the promising results, ANNs prove to be a powerful
method of mathematics modeling. However, evaluation of the system's capabilities in real
life conditions as well as comparison with other sophisticated software require further
research in this area.
7.2 Conclusions
The performance investigation of ANNs by computer simulation confirms the
methodologies presented in this study. The simulation results indicate that ANNs print out
several features in its operations:
- The established networks have the proficiency to compute delays at signalized
intersections once the required parameters are provided.
* The established network prove that neural networks is a tool for traffic patterns that
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take place at signalized intersections.
* The adaptive networks showed that all the input variables were required to compute
delays. Thus, it is a tool for sensitive analysis.
*Using the regression analysis to combine the output of ANN and HCS have a very
strong statistical fits.
" Based on the generalized adaptive networks, neural networks can perform highly
non linear mapping between input and output.
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APPENDIX
RESULTS OF OPERATIONAL ANALYSIS
80
1985 HCM: SIGNALIZED INTERSECTIONS
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET...... .B STREET
AREA TYPE ........................... CBD
NAME OF THE ANALYST .................... GERARD N. CADET
DATE OF THE ANALYSIS. .................. 8/7/96
TIME PERIOD ANALYZED. .................. 5:00 PM
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 1 8 3 13
THRU 683 770 2 11
RIGHT 5 4 2 4
RTOR 2 1 1 0
(RTOR volume must be less than or equal to RIGHT turn volumes.)
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INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 3 WESTBOUND = 3 NORTHBOUND = 1 SOUTHBOUND = 1
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
1 L 12.0 L 12.0 LTR 12.0 LTR 12.0
2 T 12.0 T 12.0 12.0 12.0
3 TR 12.0 TR 12.0 12.0 12.0
4
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(%) (%) Y/N (Nm) (Nb) PHF
EASTBOUND 0.00 2.00 N 0 4 0.92
WESTBOUND 0.00 2.00 N 0 1 0.92
NORTHBOUND 0.00 2.00 N 0 2 0.92
SOUTHBOUND 0.00 2.00 N 0 0 0.92
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE
EASTBOUND 6 Y 13-.-8 4
WESTBOUND 4 Y 13.8 3
NORTHBOUND 1 Y 25.8 3
SOUTHBOUND 2 Y 25.8 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
82
SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 90.0
EAST/WEST PHASING
---------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
WESTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 10.0 36.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
NORTH/SOUTH PHASING
---------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 10.0 22.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
OTHER INFORMATION:
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VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.
MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
EB
LT 1 0.92 1 L 1 1 1.000 1.000 1 1.00 0.00
TH 683 0.92 742 TR 746 2 1.050 1.000 783 0.00 0.00
RT 5 0.92 3
WB
LT 8 0.92 9 L 9 1 1.000 1.000 9 1.00 0.00
TH 770 0.92 837 TR 840 2 1.050 1.000 882 0.00 0.00
RT 4 0.92 3
NB
LT 3 0.92 3
TH 2 0.92 2 LTR 7 1 1.000 1.000 7 0.49 0.18
RT 2 0.92 1
SB
LT 13 0.92 14
TH 11 0.92 12 LTR 30 1 1.000 1.000 30 0.46 0.14
RT 4 0.92 4
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
OTHER INFORMATION:
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SUPPLEMENTARY WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR
'INPUT VARIABLES EB WB NB SB
Cycle Length, C (sec) 90.0 90.0
Effective Green, G (sec) 22.0 22.0
Number of Lanes, N 1 i
Total Approach Flow Rate, Va (vph) 7 30
'Mainline Flow Rate, Vm (vph) 3 16
Left-Turn Flow Rate, Vlt (vph) 3 14
Proportion of LT, Plt 0.493 0.464
Opposing Lanes, No 1 1
Opposing Flow Rate, Vo (vph) 16 3
Prop. of LT in Opp. Vol., Plto 0.000 0.000
COMPUTATIONS EB WB NB SB
Sop= (1800No) / (1+Plto ( (400+Vm) / (1400-Vm)) ) 1800 1800
Yo=Vo/Sop 0.009 0.002
Gu= (G-C*Yo) / (1-Yo) 21.378 21.873
,Fs= (875-0. 625Vo) /1000 0.865 0.873
P1=Plt (1+ ((N-1)G) / (Fs*Gu+4 .5))) 0.493 0.464
Gq=G-Gu 0.622 0.127
Pt=1-Pl 0.507 0.536
Gf=2Pt (1- (Pt**0 . 5Gq)) /Pl 0.391 0.089
El=1800/(1400-Vo) 1.30 1.29
Fm=Gf/G+(Gu/G) (1/(1+Pl(El-1)))+(2/G) (1+Pl) 1.000 1.014
.Flt= (Fm+N-1) /N 1.000 1.000
IDENTIFYING INFORMATION
-------------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
OTHER INFORMATION:
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SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
EB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 2 1.000 0.990 1.000 1.000 0.992 0.900 1.000 1.000 3182
WB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 2 1.000 0.990 1.000 1.000 0.998 0.900 1.000 1.000 3201
NB
LTR 1800 1 1.000 0.990 1.000 1.000 0.992 0.900 0.876 1.000 1393
SB
LTR 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 0.881 1.000 1412
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
OTHER INFORMATION:
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CAPACITY ANALYSIS WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
Lperm. -9
Lprot. 10 1524 0.007 0.144 220 0.045
TR 783 3182 0.246 0.400 1273 0.615
WB
Lperm. -1
Lprot. 10 1524 0.007 0.144 220 0.045 *
TR 882 3201 0.276 0.400 1280 0.689 *
NB
LTR 7 1393 0.005 0.244 341 0.019
SB
LTR 30 1412 0.022 0.244 345 0.088 *
Cycle Length, C = 90.0 sec. Sum (v/s) critical = 0.310
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.332
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
OTHER INFORMATION:
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LEVEL -OF- SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY I..S
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
-------------------------- 
----- ----- 
----- ----- 
----- ----- 
----- ----
EB
L 0.045 0.544 90.0 7.3 220 0.0 1.00 7.3 B 13.9 B
TR 0.615 0.400 90.0 16.3 1273 0.6 0.82 13.9 B
WB
L 0.045 0.544 90.0 7.3 220 0.0 1.00 7.3 B 18.0 
C
TR 0.689 0.400 90.0 17.0 1280 1.1 1.00 18.1 C
NB
LTR 0.019 0.244 90.0 19.6 341 0.0 1.00 19.6 C 19.6 
C
SB
LTR 0.088 0.244 90.0 20.0 345 0.0 1.00 20.0 C 
20.0 C
Intersection Delay = 16.2 (sec/veh) Intersection LOS = C
IDENTIFYING INFORMATION
-------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... B STREET
DATE AND TIME OF THE ANALYSIS.... 8/7/96 ; 5:00 PM
OTHER INFORMATION:
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1985 HCM: SIGNALIZED INTERSECTIONS
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET...... CHASE AVE
AREA TYPE ........................... CBD
NAME OF THE ANALYST .................... GERARD N. CADET
DATE OF THE ANALYSIS. .................. 8/6/96
TIME PERIOD ANALYZED. .................. 6:00 PM
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 125 33 86 15
THRU 1380 1021 38 44
RIGHT 149 19 23 85
RTOR 10 2 1 12
(RTOR volume must be less than or equal to RIGHT turn volumes.)
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INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 3 WESTBOUND = 3 NORTHBOUND = 1 SOUTHBOUND = 1
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
1 L 12.0 L 12.0 LTR 12.0 LTR 12.0
2 T 12.0 T 12.0 12.0 12.0
3 TR 12.0 TR 12.0 12.0 12.0
4
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(%) (%) Y/N (Nm) (Nb) PHF
EASTBOUND 0.00 2.00 N 0 0 0.97
WESTBOUND 0.00 2.00 N 0 0 0.97
NORTHBOUND 0.00 3.00 N 0 0 0.97
SOUTHBOUND 0.00 2.00 N 0 0 0.97
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE
4---------------- 
----------------- 
-----
EASTBOUND 17 Y 8.5 4
WESTBOUND 6 Y 8.5 3
NORTHBOUND 8 Y 20.5 3
SOUTHBOUND 10 Y 20.5 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
--------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET... CHASE AVE
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
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SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 119.0
EAST/WEST PHASING
------------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X X X
THRU X X
RIGHT X X
PEDS
WESTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 8.0 10.0 58.0 0.0
YELLOW + ALL RED 3.0 3.0 3.0 0.0
NORTH/SOUTH PHASING
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 10.0 18.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET... CHASE AVE
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
OTHER INFORMATION:
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VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.
MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
EB
LT 125 0.97 129 L 129 1 1.000 1.000 129 1.00 0.00
TH 1380 0.97 1423 TR 1566 2 1.050 1.000 1645 0.00 0.09
RT 149 0.97 144
WB
LT 33 0.97 34 L 34 1 1.000 1.000 34 1.00 0.00
TH 1021 0.97 1053 TR 1070 2 1.050 1.000 1124 0.00 0.02
RT 19 0.97 18
NB
LT 86 0.97 89
TH 38 0.97 39 LTR 151 1 1.000 1.000 151 0.59 0.15
RT 23 0.97 23
SB
LT 15 0.97 15
TH 44 0.97 45 LTR 136 1 1.000 1.000 136 0.11 0.55
RT 85 0.97 76
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET... CHASE AVE
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
OTHER INFORMATION:
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SUPPLEMENTARY WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR
[NPUT VARIABLES EB WB NB SB
ycle Length, C (sec) 119.0 119.0
ffective Green, G (sec) 18.0 18.0
umber of Lanes, N 1 1
otal Approach Flow Rate, Va (vph) 151 136
Mainline Flow Rate, Vm (vph) 62 121
eft-Turn Flow Rate, Vlt (vph) 89 15
Proportion of LT, Plt 0.589 0.113
)pposing Lanes, No i 1
)pposing Flow Rate, Vo (vph) 121 62
?rop. of LT in Opp. Vol., Plto 0.000 0.000
-OMPUTATIONS EB WB NB SB
3op= (1800No) / (1+Plto ( (400+Vm) / (1400-Vm)) ) 1800 1800
(o=Vo/Sop 0.067 0.034
Ju= (G-C*Yo) / (1-Yo) 10.722 14.404
s=(875-0.625Vo)/1000 0.799 0.836
?1=Plt (1+ ((N-1) G) / (Fs*Gu+4 .5))) 0.589 0.113
q=G-Gu 7.278 3.596
t=1-Pl 0.411 0.887
'f=2Pt (1- (Pt**0 . 5Gq) ) /Pl 1.341 3 . 043P1=1800/ (1400-Vo) 1.41 1.35
?m=Gf/G+(Gu/G) (1/(1+Pl(El-1)))+(2/G) (1+Pl) 0.731 1.063
alt= (Fm+N-1) /N 0.731 1.000
DENTIFYING INFORMATION
TAME OF THE EAST/WEST STREET..... .ARTHUR GODFREY ROAD
TAME OF THE NORTH/SOUTH STREET... CHASE AVE
)ATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
)THER INFORMATION:
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SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
EB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 0.986 1.000 3163
WB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 0.998 1.000 3200
NB
LTR 1800 1 1.000 0.985 1.000 1.000 1.000 0.900 0.879 0.731 1026
SB
LTR 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 0.823 1.000 1319
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET... CHASE AVE
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
OTHER INFORMATION:
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CAPACITY ANALYSIS WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
Lperm. 119
Lprot. 10 1524 0.007 0.202 307 0.033
TR 1645 3163 0.520 0.597 1887 0.871 *
WB
Lperm. 24
Lprot. 10 1524 0.007 0.067 102 0.098 *
TR 1124 3200 0.351 0.487 1560 0.721
NB
LTR 151 1026 0.147 0.151 155 0.970 *
SB
LTR 136 1319 0.103 0.151 200 0.684
Cycle Length, C = 119.0 sec. Sum (v/s) critical = 0.679
Lost Time Per Cycle, L = 9.0 sec. X critical = 0.735
IDENTIFYING INFORMATION
---------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET... CHASE AVE
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
OTHER INFORMATION:
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LEVEL-OF-SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY LS
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
EB
L 0.033 0.689 119.0 4.5 307 0.0 1.00 4.5 A 16.0 C
TR 0.871 0.597 119.0 15.3 1887 3.4 0.90 16.9 C
WB
L 0.098 0.555 119.0 9.5 102 0.0 1.00 9.5 B 19.2 C
TR 0.721 0.487 119.0 18.3 1560 1.2 1.00 19.5 C
NB
LTR 0.970 0.151 119.0 38.2 155 46.8 1.00 85.0 F 85.0 F
SB
LTR 0.684 0.151 119.0 36.3 200 6.3 1.00 42.6 E 42.6 E
Intersection Delay = 21.5 (sec/veh) Intersection LOS = C
IDENTIFYING INFORMATION
---------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... ARTHUR GODFREY ROAD
NAME OF THE NORTH/SOUTH STREET... CHASE AVE
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 6:00 PM
OTHER INFORMATION:
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1985 HCM: SIGNALIZED INTERSECTIONS
**********************************************************************
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ NE 22 AVE
NAME OF THE NORTH/SOUTH STREET...... .MIAMI GARDEN
AREA TYPE........................... CBD
NAME OF THE ANALYST. ................... GERARD N. CADET
DATE OF THE ANALYSIS. .................. 8/1/96
TIME PERIOD ANALYZED. .................. 5:30 PM
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 93 30 20 170
THRU 990 1227 41 35
RIGHT 1 307 33 54
RTOR 0 10 4 8
(RTOR volume must be less than or equal to RIGHT turn volumes.)
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INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 3 WESTBOUND = 3 NORTHBOUND = 2 SOUTHBOUND = 2
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
- --L- ---2 --- --L -- L -
1 L 12.0 L 12.0 L 12.0 L 12.0
2 T 12.0 T 12.0 T 12.0 TR 12.0
3 TR 12.0 TR 12.0 R 12.0 12.0
4
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(%) (o) Y/N (Nm) (Nb) PHF
EA T-- ----.----- ------- -- --
EASTBOUND 0.00 2.00 N 0 4 0.93
WESTBOUND 0.00 2.00 N 0 2 0.93
NORTHBOUND 0.00 2.00 N 0 0 0.93
SOUTHBOUND 0.00 2.00 N 0 0 0.93
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE
EASTBOUND 17 Y 14-.-5 4
WESTBOUND 6 Y 14.5 3
NORTHBOUND 10 Y 20.5 3
SOUTHBOUND 8 Y 20.5 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
-------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .NE 22 AVE
NAME OF THE NORTH/SOUTH STREET... MIAMI GARDEN
DATE AND TIME OF THE ANALYSIS.... 8/1/96 ; 5:30 PM
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SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 117.0
EAST/WEST PHASING
------------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
WESTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 12.0 61.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
NORTH/SOUTH PHASING
-----------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 10.0 22.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
IDENTIFYING INFORMATION
------------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NE 22 AVE
NAME OF THE NORTH/SOUTH STREET... MIAMI GARDEN
DATE AND TIME OF THE ANALYSIS.... 8/1/96 ; 5:30 PM
OTHER INFORMATION:
99
VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.
MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
EB
LT 93 0.93 100 L 100 1 1.000 1.000 100 1.00 0.00
TH 990 0.93 1065 TR 1066 2 1.050 1.000 1119 0.00 0.00
RT 1 0.93 1
WB
LT 30 0.93 32 L 32 1 1.000 1.000 32 1.00 0.00
TH 1227 0.93 1319 TR 1638 2 1.050 1.000 1720 0.00 0.19
RT 307 0.93 319
NB
LT 20 0.93 22 L 22 1 1.000 1.000 22 1.00 0.00
TH 41 0.93 44 T 44 1 1.000 1.000 44 0.00 0.00
RT 33 0.93 31
SB
LT 170 0.93 183 L 183 1 1.000 1.000 183 1.00 0.00
TH 35 0.93 38 TR 87 1 1.000 1.000 87 0.00 0.57
RT 54 0.93 49
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NE 22 AVE
NAME OF THE NORTH/SOUTH STREET... MIAMI GARDEN
DATE AND TIME OF THE ANALYSIS.... 8/1/96 ; 5:30 PM
OTHER INFORMATION:
100
SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
EB
L 1900 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1608
TR 1900 2 1.000 0.990 1.000 1.000 0.992 0.900 1.000 1.000 3359
WB
L 1900 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1608
TR 1900 2 1.000 0.990 1.000 1.000 0.996 0.900 0.971 1.000 3274
NB
L 1900 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1608
T 1900 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 1693
SB
L 1900 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1608
TR 1900 1 1.000 0.990 1.000 1.000 1.000 0.900 0.915 1.000 1549
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NE 22 AVE
NAME OF THE NORTH/SOUTH STREET... MIAMI GARDEN
DATE AND TIME OF THE ANALYSIS.... 8/1/96 ; 5:30 PM
OTHER INFORMATION:
101
CAPACITY ANALYSIS WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
Lperm. 62
Lprot. 38 1608 0.024 0.128 206 0.187 *
TR 1119 3359 0.333 0.521 1751 0.639
WB
Lperm. 22
Lprot. 10 1608 0.006 0.128 206 0.048
TR 1720 3274 0.526 0.521 1707 1.008 *
NB
Lperm. 12
Lprot. 10 1608 0.006 0.111 179 0.056
T 44 1693 0.026 0.188 318 0.138
SB
Lperm. 173
Lprot. 10 1608 0.006 0.111 179 0.056 *
TR 87 1549 0.056 0.188 291 0.298 *
Cycle Length, C = 117.0 sec. Sum (v/s) critical = 0.612
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.645
IDENTIFYING INFORMATION
---------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NE 22 AVE
NAME OF THE NORTH/SOUTH STREET... MIAMI GARDEN
DATE AND TIME OF THE ANALYSIS.... 8/1/96 ; 5:30 PM
OTHER INFORMATION:
1.02
LEVEL-OF-SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY LOS
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
------------- ----------------------------------------- 
---------------
EB
L 0.187 0.650 117.0 6.2 206 0.1 1.00 6.3 B 12.4 B
TR 0.639 0.521 117.0 15.3 1751 0.6 0.82 13.0 B
WB
L 0.048 0.650 117.0 5.6 206 0.0 1.00 5.6 B 39.4 D
TR 1.008 0.521 117.0 21.5 1707 18.5 1.00 40.0 E
NB
L 0.056 0.299 117.0 22.2 179 0.0 1.00 22.2 C 27.5 D
T 0.138 0.188 117.0 30.1 318 0.0 1.00 30.1 D
SB
L 0.056 0.299 117.0 22.2 179 0.0 1.00 22.2 C 25.1 D
TR 0.298 0.188 117.0 31.0 291 0.2 1.00 31.2 D
Intersection Delay = 28.0 (sec/veh) Intersection LOS = D
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... NE 22 AVE
NAME OF THE NORTH/SOUTH STREET... MIAMI GARDEN
DATE AND TIME OF THE ANALYSIS.... 8/1/96 ; 5:30 PM
OTHER INFORMATION:
103
1985 HCM: SIGNALIZED INTERSECTIONS
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET...... BARNETT DR
AREA TYPE........................... CBD
NAME OF THE ANALYST. ................... GERARD N. CADET
DATE OF THE ANALYSIS. .................. 8/6/96
TIME PERIOD ANALYZED. .................. 4:30 PM
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 82 15 22 19
THRU 1022 1036 37 2
RIGHT 21 20 14 95
RTOR 6 10 4 20
(RTOR volume must be less than or equal to RIGHT turn volumes.)
104
INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 3 WESTBOUND = 3 NORTHBOUND = 2 SOUTHBOUND = 2
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
---- L--- - 2 - L - - - L - - ----
1 L 12.0 L 12.0 L 12.0 L 12.0
2 T 12.0 T 12.0 TR 12.0 TR 12.0
3 R 12.0 R 12.0 12.0 12.0
4
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(%) (%) Y/N (Nm) (Nb) PHF
EASTBOUND 0.00 2.00 N 0 4 0.92
WESTBOUND 0.00 2.00 N 0 2 0.92
NORTHBOUND 0.00 2.00 N 0 1 0.92
SOUTHBOUND 0.00 2.00 N 0 0 0.92
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE
EASTBOUND 20 Y 14.5 4
WESTBOUND 5 Y 14.5 3
NORTHBOUND 2 Y 20.5 3
SOUTHBOUND 6 Y 20.5 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... BARNETT DR
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 4:30 PM
105
SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 150.0
EAST/WEST PHASING
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X X X
THRU X X
RIGHT X X
PEDS
WESTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 8.0 12.0 93.0 0.0
YELLOW + ALL RED 3.0 3.0 3.0 0.0
NORTH/SOUTH PHASING
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 8.0 14.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... BARNETT DR
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 4:30 PM
OTHER INFORMATION:
106
VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.
MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
-------------------------------------------------- 
---- ----
EB
LT 82 0.92 89 L 89 1 1.000 1.000 89 1.00 0.00
TH 1022 0.92 1111 T 1111 1 1.000 1.000 1111 0.00 0.00
RT 21 0.92 16 R 16 1 1.000 1.000 16 0.00 1.00
WB
LT 15 0.92 16 L 16 1 1.000 1.000 16 1.00 0.00
TH 1036 0.92 1126 T 1126 1 1.000 1.000 1126 0.00 0.00
RT 20 0.92 11 R 11 1 1.000 1.000 11 0.00 1.00
NB
LT 22 0.92 24 L 24 1 1.000 1.000 24 1.00 0.00
TH 37 0.92 40 TR 51 1 1.000 1.000 51 0.00 0.22
RT 14 0.92 11
SB
LT 19 0.92 21 L 21 1 1.000 1.000 21 1.00 0.00
TH 2 0.92 2 TR 83 1 1.000 1.000 83 0.00 0.97
RT 95 0.92 81
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... BARNETT DR
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 4:30 PM
OTHER INFORMATION:
107
SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
--------------------- --- ----- ----- ----- ----- ----- ----- ----- ----- ----
EB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
T 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 1604
R 1800 1 1.000 0.990 1.000 1.000 0.984 0.900 0.850 1.000 1341
WB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
T 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 1604
R 1800 1 1.000 0.990 1.000 1.000 0.992 0.900 0.850 1.000 1352
NB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 1 1.000 0.990 1.000 1.000 0.996 0.900 0.967 1.000 1545
SB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 0.854 1.000 1369
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... BARNETT DR
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 4:30 PM
OTHER INFORMATION:
108
CAPACITY ANALYSIS WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
Lperm. 79
Lprot. 10 1524 0.007 0.173 264 0.038 *
T 1111 1604 0.693 0.720 1155 0.962
R 16 1341 0.012 0.720 966 0.016
WB
Lperm. 6
Lprot. 10 1524 0.007 0.053 81 0.123
T 1126 1604 0.702 0.620 994 1.132 *
R 11 1352 0.008 0.620 838 0.013
NB
Lperm. 14
Lprot. 10 1524 0.007 0.073 112 0.090
TR 51 1545 0.033 0.093 144 0.357
SB
Lperm. 11
Lprot. 10 1524 0.007 0.073 112 0.090 *
TR 83 1369 0.061 0.093 128 0.653 *
Cycle Length, C = 150.0 sec. Sum (v/s) critical = 0.776
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.809
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... BARNETT DR
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 4:30 PM
OTHER INFORMATION:
109
LEVEL-OF-SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY LOS
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
EB
L 0.038 0.793 150.0 2.5 264 0.0 1.00 2.5 A 23.2 C
T 0.962 0.720 150.0 14.5 1155 13.4 0.90 25.1 D
R 0.016 0.720 150.0 4.5 966 0.0 0.72 3.3 A
WB
L 0.123 0.673 150.0 6.6 81 0.0 1.00 6.7 B 96.8 F
T 1.132 0.620 150.0 27.6 994 71.4 1.00 99.0 F
R 0.013 0.620 150.0 8.3 838 0.0 1.00 8.3 B
NB
L 0.090 0.167 150.0 40.2 112 0.0 1.00 40.2 E 46.3 E
TR 0.357 0.093 150.0 48.5 144 0.7 1.00 49.1 E
SB
L 0.090 0.167 150.0 40.2 112 0.0 1.00 40.2 E 54.0 E.
TR 0.653 0.093 150.0 49.9 128 7.6 1.00 57.5 E
Intersection Delay = 58.5 (sec/veh) Intersection LOS = E
IDENTIFYING INFORMATION
-------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... BARNETT DR
DATE AND TIME OF THE ANALYSIS.... 8/6/96 ; 4:30 PM
OTHER INFORMATION:
110
1985 HCM: SIGNALIZED INTERSECTIONS
********************************************
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ NW 36 ST
NAME OF THE NORTH/SOUTH STREET...... .NW 30 AVE
AREA TYPE . .......................... CBD
NAME OF THE ANALYST .-.................. GERARD N. CADET
DATE OF THE ANALYSIS. 
-................. 8/3/96
TIME PERIOD ANALYZED. .................. 7: 15
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 18 18 9 57
THRU 865 663 2 6
RIGHT 13 72 26 48
RTOR 1 6 1 0
(RTOR volume must be less than or equal to RIGHT turn volumes.)
111
INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 2 WESTBOUND = 2 NORTHBOUND = 1 SOUTHBOUND = 1
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
1 LT 12.0 LT 12.0 LTR 12.0 LTR 12.0
2 TR 12.0 TR 12.0 12.0 12.0
3
4
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(%) (%) Y/N (Nm) (Nb) PHF
EASTBOUND 0.00 2.00 N 0 2 0.93
WESTBOUND 0.00 2.00 N 0 1 0.93
NORTHBOUND 0.00 2.00 N 0 3 0.93
SOUTHBOUND 0.00 2.00 N 0 0 0.93
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE
EASTBOUND 0 Y 8.5 4
WESTBOUND 0 Y 8.5 3
NORTHBOUND 0 Y 14.5 3
SOUTHBOUND 0 Y 14.5 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
112
SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 90.0
EAST/WEST PHASING
-----------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X
THRU X
RIGHT X
PEDS
WESTBOUND
LEFT X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 46.0 0.0 0.0 0.0
YELLOW + ALL RED 3.0 0.0 0.0 0.0
NORTH/SOUTH PHASING
----------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT x
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 38.0 0.0 0.0 0.0
YELLOW + ALL RED 3.0 0.0 0.0 0.0
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
OTHER INFORMATION:
113
VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.
MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
------------------------ --------------- --------- ------ --------- -----
EB
LT 18 0.93 19
TH 865 0.93 930 LTR 962 2 1.050 1.000 1011 0.02 0.01
RT 13 0.93 13
WB
LT 18 0.93 19
TH 663 0.93 713 LTR 804 2 1.050 1.000 844 0.02 0.09
RT 72 0.93 71
NB
LT 9 0.93 10
TH 2 0.93 2 LTR 39 1 1.000 1.000 39 0.25 0.70
RT 26 0.93 27
SB
LT 57 0.93 61
TH 6 0.93 6 LTR 119 1 1.000 1.000 119 0.51 0.43
RT 48 0.93 52
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
OTHER INFORMATION:
1
SUPPLEMENTARY WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR
INPUT VARIABLES EB WB NB SB
---------------------------------------------------------------------------
Cycle Length, C (sec) 90.0 90.0 90.0 90.0
Effective Green, G (sec) 46.0 46.0 38.0 38.0Number of Lanes, N 2 2 1 1
Total Approach Flow Rate, Va (vph) 962 804 39 119Mainline Flow Rate, Vm (vph) 962 804 29 58
Left-Turn Flow Rate, Vlt (vph) 19 19 10 61
Proportion of LT, Plt 0.020 0.024 0.250 0.514
Opposing Lanes, No 2 2 1 1
Opposing Flow Rate, Vo (vph) 804 962 58 29
Prop. of LT in Opp. Vol., Plto 0.024 0.020 0.000 0.000
-----------------------------------------------------------------------------------
COMPUTATIONS EB WB NB SB
-----------------------------------------------------------------------------
Sop=(1800No)/(1+Plto((400+Vm)/(1400-Vm))) 3349 3460 1800 1800
Yo=Vo/Sop 0.240 0.278 0.032 0.016
Gu= (G-C*Yo) / (1-Yo) 32.106 29.042 36.267 37.145
Fs=(875-0.625Vo)/1000 0.373 0.273 0.839 0.857
Pl=Plt(1+((N-1)G)/(Fs*Gu+4. 5))) 0.076 0.113 0.250 0.514
Gq=G-Gu 13.894 16.958 1.733 0.855
Pt=1-Pl 0.924 0.887 0.750 0.486Gf=2Pt (1- (Pt**0. 5Gq) ) /Pl 10.262 10.014 1.325 0.502
E1=1800/ (1400-Vo) 3.02 4.11 1.34 1.31Fm=Gf/G+ (Gu/G) (1/ (1+Pl (El-1))) + (2/G) (1+Pl) 0 . 875 0 . 733 0 . 980 0 . 935Flt= (Fm+N-1) /N 0.937 0.866 0.980 0.935
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
OTHER INFORMATION:
115
SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
--------------------- --- ----- ----- ----- ----- ----- ----- ----- ----- ----
EB
LTR 1800 2 1.000 0.990 1.000 1.000 0.996 0.900 0.998 0.937 2989
WB
LTR 1800 2 1.000 0.990 1.000 1.000 0.998 0.900 0.987 0.866 2737
NB
LTR 1800 1 1.000 0.990 1.000 1.000 0.988 0.900 0.806 0.980 1252
SB
LTR 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 0.842 0.935 1262
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
OTHER INFORMATION:
11.6
CAPACITY ANALYSIS WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
LTR 1011 2989 0.338 0.511 1527 0.662 *
WB
LTR 844 2737 0.308 0.511 1399 0.603
NB
LTR 39 1252 0.031 0.422 529 0.073
SB
LTR 119 1262 0.095 0.422 533 0.224 *
Cycle Length, C = 90.0 sec. Sum (v/s) critical = 0.433
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.464
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
OTHER INFORMATION:
117
LEVEL-OF-SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY LOS
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
EB
LTR 0.662 0.511 90.0 12.4 1527 0.8 0.82 10.8 B 10.8 B
WB
LTR 0.603 0.511 90.0 11.8 1399 0.5 1.00 12.4 B 12.4 B
NB
LTR 0.073 0.422 90.0 11.8 529 0.0 1.00 11.8 B 11.8 B
SB
LTR 0.224 0.422 90.0 12.6 533 0.0 1.00 12.6 B 12.6 B
Intersection Delay = 11.6 (sec/veh) Intersection LOS = B
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NW 36 ST
NAME OF THE NORTH/SOUTH STREET... NW 30 AVE
DATE AND TIME OF THE ANALYSIS.... 8/3/96 ; 7: 15
OTHER INFORMATION:
118
1985 HCM: SIGNALIZED INTERSECTIONS
**********************************************
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET...... .A STREET
AREA TYPE -.-.............................. CBD
NAME OF THE ANALYST .................... GERARD N. CADET
DATE OF THE ANALYSIS. .................. 8/8/96
TIME PERIOD ANALYZED. .................. 4:00 PM
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 4 130 8 17
THRU 686 761 58 69
RIGHT 7 96 172 13
RTOR 3 10 12 4
(RTOR volume must be less than or equal to RIGHT turn volumes.)
119
INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 3 WESTBOUND = 3 NORTHBOUND = 1 SOUTHBOUND = 1
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
1 L 12.0 L 12.0 LTR 12.0 LTR 12.0
2 T 12.0 T 12.0 12.0 12.0
3 TR 12.0 TR 12.0 12.0 12.0
4
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(o) (%) Y/N (Nm) (Nb) PHF
EA T-N ---.00- -2.0 N- --2 0.92
EASTBOUND 0.00 2.00 N 0 2 0.92
WESTBOUND 0.00 2.00 N 0 2 0.92
NORTHBOUND 0.00 2.00 N 0 3 0.92
SOUTHBOUND 0.00 2.00 N 0 3 0.92
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE4---------------- 
-----------------
EASTBOUND 4 Y 25.8 4
WESTBOUND 7 Y 25.8 3
NORTHBOUND 2 Y 13.5 3
SOUTHBOUND 1 N 13.5 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
----------------------------------------------------
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
120
SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 114.0
EAST/WEST PHASING
-----------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
WESTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 14.0 40.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
NORTH/SOUTH PHASING
-----------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 14.0 34.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
OTHER INFORMATION:
121
VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROPVOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
----------------------------------- 
------ ---- ---- ----
EB
LT 4 0.92 4 L 4 1 1.000 1.000 4 1.00 0.00TH 686 0.92 746 TR 750 2 1.050 1.000 788 0.00 0.00RT 7 0.92 5
WB
LT 130 0.92 141 L 141 1 1.000 1.000 141 1.00 0.00TH 761 0.92 827 TR 921 2 1.050 1.000 967 0.00 0.10RT 96 0.92 93
NB
LT 8 0.92 9
TH 58 0.92 63 LTR 246 1 1.000 1.000 246 0.04 0.71
RT 172 0.92 174
SB
LT 17 0.92 18
TH 69 0.92 75 LTR 104 1 1.000 1.000 104 0.18 0.10
RT 13 0.92 10
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
OTHER INFORMATION:
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SUPPLEMENTARY WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR
INPUT VARIABLES EB WB NB SB
Cycle Length, C (sec) 114.0 114.0
Effective Green, G (sec) 34.0 34.0
Number of Lanes, N 1 1
Total Approach Flow Rate, Va (vph) 246 104
Mainline Flow Rate, Vm (vph) 237 85
Left-Turn Flow Rate, Vlt (vph) 9 18
Proportion of LT, Plt 0.035 0.178
Opposing Lanes, No i 1
Opposing Flow Rate, Vo (vph) 85 237
Prop. of LT in Opp. Vol., Plto 0.000 0.000
COMPUTATIONS EB WB NB SB
Sop= (1800No) / (1+Plto ( (400+Vm) / (1400-Vm) ) ) 1800 1800
Yo=Vo/Sop 0.047 0.132
Gu= (G-C*Yo) / (1-Yo) 30.029 21.869
Fs= (875-0. 625Vo) /1000 0.822 0.727
P1=Plt (1+ ((N-1) G) / (Fs*Gu+4 .5))) 0.035 0.178
Gq=G-Gu 3.971 12.131
Pt=1-Pl 0.965 0.822
Gf=2Pt (1- (Pt**0. 5Gq) ) /P1 3.764 6.415
El=1800/ (1400-Vo) 1.37 1.55
Fm=Gf/G+(Gu/G) (1/(1+Pl(El-1)))+(2/G) (1+Pl) 1.043 0.844
Flt= (Fm+N-1) /N 1.000 0.844
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
OTHER INFORMATION:
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SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
------------------------ 
----- ----- ----- ----- ----- ----- ----- ----
EB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 2 1.000 0.990 1.000 1.000 0.996 0.900 1.000 1.000 3195
WB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 2 1.000 0.990 1.000 1.000 0.996 0.900 0.985 1.000 3146
NB
LTR 1800 1 1.000 0.990 1.000 1.000 0.988 0.900 0.804 1.000 1274
SB
LTR 1800 1 1.000 0.990 1.000 1.000 0.988 0.900 0.887 0.844 1186
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
OTHER INFORMATION:
124
CAPACITY ANALYSIS'WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
Lperm. -6
Lprot. 10 1524 0.007 0.149 227 0.044
TR 788 3195 0.247 0.351 1121 0.703
WB
Lperm. 131
Lprot. 10 1524 0.007 0.149 227 0.044 *
TR 967 3146 0.307 0.351 1104 0.876 *
NB
LTR 246 1274 0.193 0.298 380 0.647 *
SB
LTR 104 1186 0.087 0.298 354 0.293
Cycle Length, C = 114.0 sec. Sum (v/s) critical = 0.513
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.542
IDENTIFYING INFORMATION
-------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
OTHER INFORMATION:
125
LEVEL -OF -SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY LOS
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
EB
L 0.044 0.500 114.0 11.1 227 0.0 1.00 11.1 B 21.0 C
TR 0.703 0.351 114.0 24.2 1121 1.4 0.82 21.0 C
WB
L 0.044 0.500 114.0 11.1 227 0.0 1.00 11.1 B 29.4 D
TR 0.876 0.351 114.0 26.3 1104 5.8 1.00 32.1 D
NB
LTR 0.647 0.298 114.0 26.4 380 2.7 1.00 29.1 D 29.1 D
SB
LTR 0.293 0.298 114.0 23.4 354 0.1 1.00 23.5 C 23.5 C
Intersection Delay = 26.1 (sec/veh) Intersection LOS = D
IDENTIFYING INFORMATION
-------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... 10TH AVE NORTH
NAME OF THE NORTH/SOUTH STREET... A STREET
DATE AND TIME OF THE ANALYSIS.... 8/8/96 ; 4:00 PM
OTHER INFORMATION:
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1985 HCM: SIGNALIZED INTERSECTIONS
*************************************************
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET........ NE 170 ST
NAME OF THE NORTH/SOUTH STREET...... .COLLINS AVE
AREA TYPE........................... CBD
NAME OF THE ANALYST. ................... GERARD N. CADET
DATE OF THE ANALYSIS. .................. 7/28/95
TIME PERIOD ANALYZED. .................. 3:00 PM
OTHER INFORMATION:
TRAFFIC VOLUMES
EB WB NB SB
LEFT 35 9 80 12
THRU 1 1 897 1168
RIGHT 54 0 1 34
RTOR 6 1 2 4
(RTOR volume must be less than or equal to RIGHT turn volumes.)
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INTERSECTION GEOMETRY
NUMBER OF LANES PER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 2 WESTBOUND = 1 NORTHBOUND = 4 SOUTHBOUND = 4
EB WB NB SB
LANE TYPE WIDTH TYPE WIDTH TYPE WIDTH TYPE WIDTH
1 LT 12.0 LTR 12.0 L 12.0 L 12.0
2 R 12.0 12.0 T 12.0 T 12.0
3 12.0 12.0 T 12.0 T 12.0
4 12.0 12.0 TR 12.0 TR 12.0
5
6
L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE
ADJUSTMENT FACTORS
GRADE HEAVY VEH. ADJACENT PKG BUSES
(%) (%) Y/N (Nm) (Nb) PHF
EASTBOUND 0.00 2.00 N 0 2 0.88
WESTBOUND 0.00 2.00 N 0 2 0.88
NORTHBOUND 0.00 2.00 N 0 0 0.88
SOUTHBOUND 0.00 2.00 N 0 0 0.88
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
CONFLICTING PEDS PEDESTRIAN BUTTON
(peds/hour) (Y/N) (min T) ARRIVAL TYPE
EASTBOUND 7 Y 26.5 4
WESTBOUND 5 Y 26.5 3
NORTHBOUND 3 Y 11.5 3
SOUTHBOUND 4 Y 11.5 3
min T = minimum green time for pedestrians
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .NE 170 ST
NAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
128
SIGNAL SETTINGS - OPERATIONAL ANALYSIS
PRETIMED LOST TIME/PHASE = 3.0 CYCLE LENGTH = 86.0
EAST/WEST PHASING
----------------------------------------------------------------------------
PHASE-1 PHASE-2 PHASE-3 PHASE-4
EASTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
WESTBOUND
LEFT X X
THRU X
RIGHT X
PEDS
NORTHBOUND RT
SOUTHBOUND RT
GREEN 10.0 26.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
NORTH/SOUTH PHASING
PHASE-1 PHASE-2 PHASE-3 PHASE-4
NORTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
SOUTHBOUND
LEFT X X
THRU X
RIGHT X
PEDS
EASTBOUND RT
WESTBOUND RT
GREEN 8.0 30.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0
IDENTIFYING INFORMATION
--------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .NE 170 ST
NAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
OTHER INFORMATION:
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VOLUME ADJUSTMENT WORKSHEET
LANE LANE ADJ.
MVT. ADJ. LANE GRP. NO. UTIL. GROWTH GRP. PROP PROP
VOL. PHF VOL. GRP. VOL. LN FACT. FACT. VOL. LT RT
EB
LT 35 0.88 40
TH 1 0.88 1 LT 41 1 1.000 1.000 41 0.97 0.00
RT 54 0.88 54 R 54 1 1.000 1.000 54 0.00 1.00
WB
LT 9 0.88 10
TH 1 0.88 1 LTR 11 1 1.000 1.000 11 0.90 0.00
RT 0 0.88 0
NB
LT 80 0.88 91 L 91 1 1.000 1.000 91 1.00 0.00
TH 897 0.88 1019 TR 1019 3 1.100 1.000 1121 0.00 0.00
RT 1 0.88 0
SB
LT 12 0.88 14 L 14 1 1.000 1.000 14 1.00 0.00
TH 1168 0.88 1327 TR 1361 3 1.100 1.000 1497 0.00 0.02
RT 34 0.88 34
* Denotes a Defacto Left Turn Lane Group
IDENTIFYING INFORMATION
------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NE 170 ST
NAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
OTHER INFORMATION:
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,SUPPLEMENTARY WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR
,INPUT VARIABLES EB WB NB SB
Cycle Length, C (sec) 86.0
,Effective Green, G (sec) 26.0
Number of Lanes, N 1
Total Approach Flow Rate, Va (vph) 11
)Mainline Flow Rate, Vm (vph) 1
Left-Turn Flow Rate, Vlt (vph) 10
Proportion of LT, Plt 0.900
,Opposing Lanes, No 1
Opposing Flow Rate, Vo (vph) 95
(Prop. of LT in Opp. Vol., Plto 0.417
COMPUTATIONS EB WB NB SB
Sop= (1800No) / (1+Plto ( (400+Vm) / (1400-Vm))) 1608
Yo=Vo/Sop 0.059
Gu= (G-C*Yo) / (1-Yo) 22.220
Fs= (875-0 . 625Vo) /1000 0 . 815
P1=Plt (1+ ((N-1) G) / (Fs*Gu+4.5))) 0.900
Gq=G-Gu 3.780
Pt=1-Pl 0.100
Gf=2Pt (1- (Pt**0. 5Gq) ) /Pl 0.219
E1=1800/ (1400-Vo) 1.38
Fm=Gf/G+ (Gu/G) (1/ (1+Pl (El-1))) + (2/G) (1+Pl) 0 . 792
Flt= (Fm+N-1) /N 0.792
)
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... .NE 170 ST
rNAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
OTHER INFORMATION:
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SATURATION FLOW ADJUSTMENT WORKSHEET
IDEAL ADJ.
SAT. NO. f f f f f f f f SAT.
FLOW LNS W HV G p BB A RT LT FLOW
EB
LT 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.856 1373
R 1800 1 1.000 0.990 1.000 1.000 0.992 0.900 0.850 1.000 1352
WB
LTR 1800 1 1.000 0.990 1.000 1.000 0.992 0.900 1.000 0.792 1259
NB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 3 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 4811
SB
L 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524
TR 1800 3 1.000 0.990 1.000 1.000 1.000 0.900 0.996 1.000 4794
IDENTIFYING INFORMATION
-----------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... .NE 170 ST
NAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
OTHER INFORMATION:
132
CAPACITY ANALYSIS WORKSHEET
ADJ. ADJ. SAT. FLOW LANE GROUP
FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY v/c
(v) (s) (v/s) (g/C) (c) RATIO
EB
LT 41 1373 0.030 0.302 415 0.099
R 54 1352 0.040 0.302 409 0.133 *
WB
LTR 11 1259 0.009 0.302 381 0.030
NB
Lperm. 81
Lprot. 10 1524 0.007 0.128 195 0.051
TR 1121 4811 0.233 0.349 1678 0.668
SB
Lperm. 4
Lprot. 10 1524 0.007 0.128 195 0.051 *
TR 1497 4794 0.312 0.349 1672 0.895 *
Cycle Length, C = 86.0 sec. Sum (v/s) critical = 0.366
Lost Time Per Cycle, L = 6.0 sec. X critical = 0.393
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET..... NE 170 ST
NAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
OTHER INFORMATION:
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LEVEL-OF-SERVICE WORKSHEET
DELAY LANE DELAY LANE LANE DELAY LOS
v/c g/C CYCLE d GROUP d PROG. GRP. GRP. BY BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS APP. APP.
EB
LT 0.099 0.302 86.0 16.4 415 0.0 0.72 11.8 B 11.9 B
R 0.133 0.302 86.0 16.6 409 0.0 0.72 11.9 B
WB
LTR 0.030 0.302 86.0 16.1 381 0.0 1.00 16.1 C 16.1 C
NB
L 0.051 0.477 86.0 9.2 195 0.0 1.00 9.2 B 18.1 C
TR 0.668 0.349 86.0 18.1 1678 0.7 1.00 18.8 C
SB
L 0.051 0.477 86.0 9.2 195 0.0 1.00 9.2 B 24.9 C
TR 0.895 0.349 86.0 20.1 1672 4.9 1.00 25.0 D
Intersection Delay = 21.5 (sec/veh) Intersection LOS = C
IDENTIFYING INFORMATION
-----------------------------------------------------------------------------
NAME OF THE EAST/WEST STREET..... NE 170 ST
NAME OF THE NORTH/SOUTH STREET... COLLINS AVE
DATE AND TIME OF THE ANALYSIS.... 7/28/95 ; 3:00 PM
OTHER INFORMATION:
134
